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Abstract By varying the amount of mineralizer added during feedstock preparation, the microporous structure of
the material was precisely controlled, leading to a differentiation in the adsorption kinetics of O and N, within the
zeolite pore channels. The experimetal results indicate that as the K/Si molar ratio increases, the pore structure of
the material contracts, and porosity gradually decreases. Notably, the O,/N, kinetic selectivity of K-MER-0.41
[n(K)/n(Si)=0.41] reaches its highest value (3.24) at 298 K. Molecular dynamics simulations further suggest that
the diffusion rate of O, on K-MER-0.41 is also greater than that of N,.
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Fig.1 MER zeolite framework along (001) crystal plane(A), the aperture of MER along [001](B),
(010)(C) and (100)(D)
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A H S w5 FT-IR8400S AU HLM- AR 2T SMETEAL (FTIR ), H A By HEAS vl 5 ASAP 2020 %Y 4 3802 [543
B, S22 v ANAR A F] 5 IGA00T YR REHE o b SR BN, S EVRAE /A H] 5 Avio 200 BUHL RS & 4T
T (ICP-0ES) , £ EHIA R /RERA H] .

1.2 SCEEFE

1.2.1 K-MER # % &y #| & S BOCHR (28] )7 15 A L K-MER ¥ A1 , #) 45 % i 1 K,0/A1,0,/Si0,/H,0/
H,C,0, B /R H A 0 1. 0:10:220:0. 25, o {8 T3 1. 4 —& B i KOH A % 12 mL(667 mmol)
ZEWIK T, BERE R S VAR . (EIEE T S8 A 0. 17 g(6. 10 mmol ) 58 H5, 4 3. 50 mL(30. 30 mmol ) &
&I FARRAH, BERE 15 min 5 HIA 0. 07 g(0. 69 mmol) TL/AKHLER . 4 iR S WIfE IR T itk
24 hJ5, ¥R 25 mLAKIR N 28T, 76423 KT 8 ahfk 3 d(5538 100 v/min). WHIEZR)G, HZEE
IKPRI 3K, A 353 KHER T 44 12 h, 132 H AR~ K-MER-n, JH n 7R (# H 1CP-OES i) =
Y K/SiEEIR EL .

Table1 Amount of K,O(x) in MER gels and the K/Si molar ratios of the products

Sample Amount of K,0, x K/Si molar ratio Unit cell composition
K-MER-0.35 2.000 0.35 K ([ ALy (Siy; 04, )
K-MER-0.41 2.250 0.41 K, |ALy ,Si,, (04, ]
K-MER-0.43 2.625 0.43 K, I[AL Si,, 0, ]

122 SARBHMEEEMAR SRTR BEEE S AT G T O, 0N, 78 W B 5] L 18 Wi o 2 TR 5 8 2
BRI . R, B PRHE 523 K PS5 h, 24 RS RS 2 RIS T 16 W R

{6 D — B 3l 7 2 R AN [] K/Si BE R H MER kA7 89 N, 55 O, W8 BRI HEA T 805120, Ih— B8l
J12 3 T A A -

q,=q.(1 -e™) (1)

s ¢ (min) FEFE] 5 g, (em™g) g o B 20 R 5 g, Com/g) Ry W BEE T A it IR B 5 &, (min ™) g A — By
R HL .

MY EZAB(D,, m®min™) T A

15D
k, = 2 2 (2)

A r(m) BHRORLEAR 5 b (min™) R4
£ AR 25 7ivt & 3 6oL (NN § 7 i < K70 w1

g = D.(0:) _ £i(0,)
Dv(Nz) kl(Nz)

(3)

K — B 2l 1 # RS K-MER 347 (9 N, 5 O, W B A7 79006, R2 MR350 THlA
Table 2 Pseudo-first-order kinetic model fitting parameters for K-MER N, and O, adsorption kinetics

0, N,
kl/min'1 R* kl/min_] R
K-MER-0.35 0.2261 0.96 0.1485 0.98
K-MER-0.41 0.1549 0.97 0.0478 0.99
K-MER-0.43 0.0599 0.99 0.0347 0.95

Table 3 Pseudo-first-order kinetic model fitting parameters for K-MER-0.41 N, and O, adsorption

kinetics at different temperatures

0, N,
Temperature/K o ) L R
k /min R k,/min R
273 0.0705 0.99 0.0335 0.95
298 0.1189 0.96 0.0412 0.98
313 0.2096 0.96 0.0916 0.98
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Fig. 2 Molecular sieve framework of K-MER zeolite(A) and K-MER-0. 41(B)
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Fig. 3 PXRD patterns(A) and FTIR spectra of K-MER(B), adsorption and desorption isotherm of CO, at
273 K(C), and variation trend of specific surface area, total pore volume and K* content of K-MER(D)
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Fig. 4 SEM images of K-MER-0. 35(A), K-MER-0. 41(B) and K-MER-0. 43(C)
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Fig.5 N, and O, adsorption isotherms(298 K, 10° Pa) of K-MER-0. 35(A), K-MER-0. 4(B)

and K-MER-0. 43(C)
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Fig. 6 N, and O, adsorption kinetics of K-MER-0. 35(A), K-MER-0. 41(B), K-MER-0. 43(C) and
the N, and O, rate constant and kinetic selectivity of K-MER(D)
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Fig. 7 K-MER-0. 41 kinetic curves of N, and O, gas adsorption at different temperatures(A—C),
N, and O, rate constant and kinetic selectivity change with temperature(D)
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